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(57) Abstract 



Continuously, the processed sample is moved to the light 
measuring chambers 3a. 3b respectively provided close to 
the sample processing chambers 2a, 2b, and the optical 
characteristic of the sample alter the reaction is measured. 



PURPOSE: To provide the high analytical accuracy COPYRIGHT: (0)1 996,JPO 

Independently of the influence of the physical 

characteristic of the sample to each step of reaction 

and measurement or the Wke required for analysis of the 

liquid sample by providing at least a sample processing 

chamber, a fight measuring chamber and a waste liquid 

reservoir , between a sample receiving port and a pump 

connection port. 



CONSTITUTION: An analyzing tool has a sample 
receiving port 1 and a pump connection port 5. Sample 
processing chambers 2a, 2b, light measuring chambers 
3a, 3b and a waste liquid reservoir 4 are provided 
between the sample receiving port 1 and the pump 
connection port 5, and they are connected by a flow 
passage 6 made of capillary tube. The number of sample 
processing chamber and light measuring chamber can be 
increased and reduced at need. A sample is suppfied to 
the sample receiving port 1, and suction and 
pressure^feeding thereof is performed by the pump from 
the pump connection port 5 so as to move the sample in 
order, and the sample is processed by the reagent 
applied to the sample processing chambers 2a, 2b. 
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$ P> {c^J'/i < 1 1 o(^g|jK?8f 5:;ft-r 5 w 4: Sr^mi -r 

i^ymma t <Dmicwf htix^^^m-sft-m i * tut 2 la 

111*94 1 ±Si57*w-McK*fS§PiJKvygfigia 

a ) ^J^'fe < t 1 oOf*J|EHa!!aSi:^t>Jte < i: 1 oOSlI 

b) t L ootfcilsl-iaiSS^i!)^^. irj^?^S^s 

[»*« 5 ] i^m0.'^^VT^Mc(D±^yu- h n&fi < 

5i«*9 4 fB«(0»?K^^^5>ipfSA, 
ia*9 6 1 i^m0Si^^Vr^M.<o±^^ u- h<o/>/j; < 

5 fS*9 4 fS«cD«:ffifi£^^^^^A, 
IiS*9 7 ] f*?0?fig55-^J-WS*<o±la5^ u- h*3 J: 

f4-C fe 5 tt*9 4 lEttco|*fKfi6;^^«f 
[if*98l ±%yu-htT^y\^-h. ^iiXJi 
a ) < 1 1 1 4: '>/i < i 1 1 orosy 

h O I, ^-f tl, A^C^ (t tUT I > 5 fS*9 1 V ^ U 3 O t 

[IS*9 9 1 i«*9 8 ia«ro«:fK^^^j'«fSl*©;»i'<- 
a ) '>/<c< i 1 o<^K*i-^a,s^t'>^i< 4: 1 1 owsa 



^:kX»)imm'K^^i-^Ti^-r:^^ii^n^-^xm^ 
(IS*9iO] !l*94/'ii<>U9cov^-fix;5»«c:ia«w* 

[11*9 1 3 1 i^m!&'^^¥f^Mr<D±U^ l^-hto^Xl 

[|»*9 141 '>^i < i 1 1 iii.±.(npmiiimmc^ ;tf^ 

ii»*9i 51 ^sisfs^pcDTSCJc. i^mm^^^^LU 

L. 1 4(Oi,^-rixd-tc^«c(D#:?KfiS;^^-:5i-W§&*<, 
Iif*9i6] 7w/i'^-tci0?<^SK(cs^5t:srlr-r?> 

iff*9i 71 m.mA^^m'wxh^. w^^iJiv^bi 

(i»5}i9l 8 1 If^^i^itNLi 70v>i°ixdHcfatt« 
7K>'7'S-^P;!)^fj#>':/T'5g5l*fcttlEi*^t75 ^ 

(lt*9l 91 s«*9 1 0 fB«(0 jt^#i4ffliE^#.BS^ 

{!»*92 0] ^;|£fSSPi«5^lfc^MTLfc^. #V 
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?T 5 1 8 * fcjt 1 9 fs.m(oi^m^^^Vf:^mo 

10 0 0 ll 

^-7^. ^w^m. mm.. ^w^T^n-zK HbAic 

[0 0 0 2] ■ 

[0 0 0 31 KSiiffiS:fflt^-Cjfii'f^:»-«r^^Wi-5 
[0 0 0 4] ;«i.^tt^eScoSjft$4x-5ik4^^^:»-W<ofc 

^ummmmtmcyv -y y ^ /i-j>'±\cm.^ ■ ^ 

[000 5] ¥S7-f/PAfi^?|5/iifwagatl5S:fflV>fc 

^1^*^ PbI Jc^ i-t ixfc jits ^ 5S o T # ft 

«tJ^g?:tfc^Ufc (#ga¥5-273207-§-^a, 
2-208565#4^ffl. #^Bg53-21677-§-£tS^) , 

[000 6] ^rofdi, Ma>l-wji?^^^S;^^>T-cof»s 



[00071 sm«^*<o!fe3S6<}tt®icsH-r?.it3^sro 

^$JxT^^-5 {#ggBS60-238761 -§-iir^) „ :itVll]g'lL« 

[0 0 0 8] ^«lWf^ffi(cJ;!3. 
^fl|fflUfc^^*f^A;i5. #MBS62-129759 ^<2iffitcM^F 

[0 0 0 9] *fcrti-^>WJ:5^*^^^«fS§*fcjoi,^ 
[0 0 10] 

[0 0 11] 
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(1) t^^z^mma (5) ^^L. ^un^ma 

a. 2b, 2c) tWm^ (3a, 3b) *fc(l^*^M 

SMi:SiJ3t^*3j:05j^?KS (4) iSr*U, 

SEK (6) -eie-g-$tu-Ct/>5::i:Sr#mi:-r5flcfK^^5- 

tt^2^^S:^T5ci:^cJ:^))ll^):^3is|•S:^l^I$-^^, m^tu 

X<!^f£< thlSX±nP^mm^ (2 n. 2 b. 2 c) 
lc;*/:^Siit«yi (17) ttM^:^^^iimi,cJ:r)mm^ 
Hxtc^nm (18) ?Sr^ltft«:?fi?J5£^^J-*f^:ir-Cfe6o 

ii=tt$^{i, f**fssp (1) rorajtc, :^ig#>srw 

^x.gp (19) \ci<o»$x.hinx^^^. jfiL^i^sfflig^ 

■6rag/.c7^-/u^j'- (2 0) iz-m^citcxmy^/i"^ 
-icgE<jffigs (6) icggm^v: (2 1) ^^-r^ikm'Am. 

(i) d»^±ifa<&!STUfcm, ^VT'S^p (5) J; "9 
[0 0 12] 

tc. -^m(Dmmii\fx^£< . ^-mic^^cxmm*) 
m^Mctt. ^mm^m^tii>m^^i^xii^Mrt\^xmmx 

lO 0 1 31 

L-CI4, ««Jx.(i(21 1 /.fi/^ Lm 1 1 (c^-r i 
.^/.CffJfficDtjCD/iSfoSo El l^'iV^LHl 1 1 (C7F-t"fr?SfiS; 
^^^>*ff§l^ro^ixmii, K^SSP (1) t^^'^ym 

ma (5) sr^ru. mfm^m-a t^->y^mp(r>mc 

'P'fi < t 1 o(D^!|sl-$aS^ (2a, 2b, 2c) hM 

%m. (3 a, 3 b) %tzi,-tm\^m'm.bm%'^m.v-m 
mm (4) tsr^u, £-sicjt>i;-c^^w 

-etJ:v>«fE*S (6) tfife^$ixT«fig$ixTU^5., ^ 

^>)m.m.^m%^t\^xhm^^i>:Lbii^X'^i>. 



^^^7v^\^x\<^i>, 

[00141 *^B^co«:jK^^:J^^ff§S*(a 1 -ooS^St 
UT, ±lf|5^u-h (7) tTSPT'u-h (8) 
^^tiTl^S. ilfpyu- Mcii^S^P (I) irjK 

vy^igp (5) ;5s^^t^^^T^^5. ^^iaa^taiijfe 

l*il6|-i[!.S^i:a!)3tStiJ;T^IS}KiSi:^: 
[0 0 15] ±ia<*jK^^^:5^«f^A(i, ^rO:*:^S, 

T'nt'w^', Jl?y;^^uv, ^ y tf=i/U, ABS^ 
(O 7" 7 ;^ ^ 3' XfigJi^i- 5 i U V ^?i^4ft t « 

(0 0 161 ±^SJrtt, Pmt LTl 0~5 O/i IS 

?§X'^iu&<r>m^xi:^\ mmm^m^'^(Dii;miii^^ 

§15 1 w ^*:?E-r 5 ^ ^ ^ Si 5 1 i fc U T ^ ^ib $ 

'ii:^:it(OX'%ih<ox\ mx.i-£&lii^(Di:^f£-7-( 

[0 0 171 ift^^mcom^ti. ^mt \.x%%^^± 

:/, 7KI87>7'^%fflV\ 3 0 0~8 0 0 nmCD!t$^(?? 
^m^T^^^fz-fy y y >^^Xh^^ Jrf*:6<](c 
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100181 miiii:ifm2 \cm-ri^m^^^¥r^M.\!i 

#>7'g!-g-P (5) IClgggSttfcxKl^T' (la^-fr 
iW^§SAwrtgC'-^*-iT-5o ^^litm^aS^ (2 a) 

^gs^i? U'T^-v?ray:£-r5 tt fezes' i?i/7VK 
«5H i: ^.t •SrtHttT' v^-T/.e if t - -c-^*-f 5 ^ 
^rwm. SUJtS (3 a) VUH^nt/t^ll^^ 
(Oyfl^i^m.iWl-^L. ^Pr^mm. (2 b) (CTfo5)/4^ 

ctbmLtc^it^p^mt^iZ'^'^xA^h. Ob) 

»C-CJt^#ttroSiJ^S:tTPo (3 a, 3b) t?ro 

(0 0 19] ^3|£f*a^SllS*£:ffJhffl-fe/l'i: UT^V^S 

jST-oSi^:*^ u -c- 1 iSfr Ui^it 5 C t /i^ T- # ^ J: 

[0 0 2 01 Iil3*3j;t;0 7tt, *:5!PJ(Dflg«<0 1oSr 
;5s io-e«fi£$tt-ci^2>:ii:T'$>5. ::(^5>W^*-e 

tt. mitm. (3 a) T-*5;£:tfci^O)ti^#ttwy7i^^' 
ttSrSySL. SfcH-SftS* (2 b) -^Wir^-^mMtR 

x/m^m. (3 a) -^ti)U-c3t^i!#t4^aii^-r^, 

[00 2 1] lil4tt$P>JCSiJw«i«S:^UTV^S. 



(1) tcig^<^iaa^ (2 a) i:ikmtikm 

^jgct-rsrticioT, ^JlllS:fifc|B^^:-r5ay3^^>■Brtg . 

[00 2 21 Iil8d:;^'^-1>-?&ffll'^fc.l2l4©*^?^(0{!^ 
*KfiS5)-^^««ASr«fig^5li«*jnU-C*3»), HI 10 14 

tuM^t^hfi^:^^—^ (11) «r±^7*u-b (7) io 
it/TSBT'^-h (8) ^cJ:oTSm$i^-«^<l;b-C#l 

fi£$*v5o i-^c^^*), K^s:^p (1) tfsi^^mmu 

(5) CDPb^(0/j:< t t> 10(73^:^*0!^^ (2 a, 2 
b, 2 c) taU^fe^ (3a) ifcli^iaS^iraj^^ 

*fcW:l**^*!!;S^: S'J^^*iJ;t/]^?«?ai:gS^ (6) *s 
UTS^^e$l^T^>5^-^— !^ (11) i±«fi5^ 
u-f (7) JoiO^TgP:^!^- H (8) ;5»t)S}^$i^T 

— !^SI5^*» "b AofiiJStcSJfJt T t J: I' \ 

S!l3t^x (15) it±%yi^-htT^-^i^-}-(0 
m:^^^m'^mcLXWtif^f}\ i^-ftVT!!— :^Sr)feSW 

r^ifiisr^j^sp (1) \cmm^ititim, if-^-y^m.^ 

('5) {cSi^$tvfc3K>y (D^lir-r) }cJ:'5:»WtlA 

4x-5o V^S^St^PfViM^ (2 a) X'l^[L«^^^^;i5^Bt$4^ 

(2b) -^Wni-^o 
10 0 2 3] ±lfilJ;'9lfiL^Sr5^g|-t-S(C(4^»W, 

SaSS (2 a) ik.i!i^mmti-tnti:^\ 
$t>tc»*b<(4, ^i(EfSSPT(c>'-fyu^'-S:l$(t5 

fix\>^^ikn^m^^i:^t^i^m^^^VT^M.xh 

[0024] Ilietdi 7 i-iPi^^^n(DTSS'\zjkm 
xhio mi 6n^^ma^M±A^hn.ti^m^X'h 




[0 0 2 5] jfiL^^FHSrtT pit ±^iW^^m 
a (1) >?>fiSTU. ^jfil^S7-f/U:?-tCgS-t-5054: 

#>'7'SMP (5) *-^Pii?l^5i. 
«^1.JlSl5(C«;!i5fCi::.7fai-CtT. iJSSS (6) 

10 0 2 6 1 um^ma ( 1 ) T^icsk^'^mm^^-r 

^y^/u^- (2 0) Srl£lt5*&^. lai 6*3j;U5|lIl 
TlCTj^rJ: 5»-S^7-<-/Ui5'-tcig!<M£g (6) tc^^^c 
(2 1) ^ls;it?>(^(iifjS^£ffi#oiox-foao 

[0 0 2 71 7^•/^^'-(7?^ji^5r^f$;t-CV^5^f 
S|5 (19) ±Ti737"U- h<;)PBl(C7-</U<5'-Sr(l$ 

t'5J:5Si::2ooSMi5^it^^xTJo'5, ^^•/w^-?: 

-r 5 7 w /u- - J; o r HSI- -5 r i: -e ^ , 
[0 0 2 81 ^^-/u^^-^rlgltSgPr^c^ff^tt. ifo^jfc 

[0 0 2 91 m8\ci6\,^x!kmmnL.ftnn^mm 
(2 b) 14, is^i^Ki^^iict UT, n^^mtn^it 

Til, <2:j*n(7):^)£/!i5®^-et5o 0tix«, ^i-fk^^Sfc 

[0 0 3 01 ^fc, mx.ammMm'^^ \yT^~>^m 

m. (3 a) T-^^iT^^yV^'tt^tf. (2 
c) {CTS/^:^-BrT^»5>ay?t^ (3 a) '^jKSrigiiS 

■fr, m.t5''ik<r>%^mL<r>m^^noo asjt* (a a) -c 

tcUTaiiit«:Sa^-r6«\ igpyu— b (7) 
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( 8 ) «ij J; 9 J; 9 Sl**^SiJ^i-5. 

[0 0 3 11 ^^-f-^ffiv^s*ffi«-ett, SJ3t^ (3 

a) <DW^\-t7^^—f<nw^tmcfj:<r>x, m%'^ (3 

a) ro5fi< lC^ltfc?t#'i#ttm«#M^ (9) }C-C;^ 

T-# S J; p (c-r •& i: J; o -c, I**Hcje£: D/cii^Jtei^ 
[0 0 3 21 aiJ:^^@lCj;oTI4^^+ro-^=fr 

9/i»^(4ia9, mi 2*iJ;05Iill 3»;i:^1-J:5tc, M 
3t^Oi¥^ro^^'h$<-C-#^Tv'^;=^^' (13) 5:^ 
ttix,lJJ;i'\ Tv'-^X^ (13) (4fgftttA5fei9, #y 
:n;^7"/md^e>o< 121 1 1 (4Tv^^r^^ ^fflV^ 

\c^^!^\±miEm^mmm (i9) sr»?»tfc«:?K^^5-^ 

[0 0 3 31 mi 2 *J J:t/I21 1. 3 ttH 9 {Cj?:-r««<^^*: 
3) (4. ay^t^ (3 a) ib-J:tJ^3t##tt«iEffl#.^.^. 

(9) KA^i-(4^-<-f- (11) tmcimx'&>'o . 

u-hfiyiiJ^M (16) 

TgB^L'— M-±^^— tKc^fc-s (mis) ay^ 
^ (4#fiB.^fc:a fc 5SB^;SSSji5^: t o r v ^ 5 
:^-<— t^<7)jp;^ays(-^^i&#x./£i.\ 

[00 341 mi 4 <±*5>*fl§Ao®g««*&Si5:9-^&*± 
*»ibl.fc^iDiaT-fc9, mi 5(ilHlCgB5^S:iES*»ibm 
fc^fSmx-foSo *^W§fAl4±S57°L'- h. (7) iT 
gPT'u-h (8) (^2tft:j;>9^fig$ix-cv^?>„ miST- 
«±a7"U'- blCjt^ (6) ;S5^»tbn-Ci3 9, 
i^-h\c^^mT^\^m (17) (18) i^Wtn 
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I 0 0 3 5 1 ;tf^SiH4^(i#?L'K-eiS7Ktt(Ot5<0;45$f 
*U<. m^ti. ItSi U-CJK!;f^h77y :i-a3if^U 
V (PTFE) , -fe/un— j^^g-g-zKy aif-Ui^, jK'J^ 

10 0 3 61 KiT*5IM»-A^*^-5^>WSA^ffll'^fcA«= 

«fc!SSI«^<*WS$ 2 00 ura. 

V^S^JSA 2 a <^S1: 3 0 ^\ 

mSL^-'r^yT. : A 1 

Sf^^K 6 
(*» 5 
•• ■ a) A 1 ; KW-toS^2 a 

B 1 : 



!3C(Oa^(OgfK 3 0 ,i 1 Sr^«!iS^ 2 a JcjST L, 



h 7 i =• w v v'r 5 

0. 1 Ml) i^mmm 

m^3 aO^fi 



5 KU/ml 
0.2 w t % 
1 5 mM 
pH7 
10 II 1 
2 0 ,i 1 



mmt<mm ( ^> y ^) 1 0 0 u/m 1 

POD {-</\^7i-^i^y—ii) 10b u/m 1 
T/l'^^'K-*- h y iJ'A 0. 2 wt% 

0. 1 M y i^sssrifS pH7 
aojt^s brosft 10 M 1 

: 5 0 M 1 c)l^g&7K^f^^^*f^SD(caT 
UAT»cia-rv'-'^>';^-C'!a5iL«**<^«!iSiij;o«a!j 



C 1 
D 1 

E 1 
F 1 



Bl CI Dl El Fl 
3 0 6 9 0 2 - 

.2 ffJh 5 ^Jh 

3 0#Bar;^='/Hf.>®E<Sr5^^$-*^ 

aij3t^ 3 a *j J: tmiisi-«ia^ 2 b tctm^A - 

b(C-C^feRJ^;S:tT5 

jiOit^ 3 b [c^^mm-A 



ayjeislic od mmmm ^WMm (%) 

Smg/d 1 5lHl 0. 44 5 0. 0 0 8 3. 2 

Smg/d 1 SHI 0. 8 5 0 0. 0 1 4 2. 1 

m OD : SiJta 

aiJJt^3 aCO^^^I-y^ViJ'ffl: (OD3a) t fiij^t^ 3 b WSO jtffi (O 
D3b) (OD3b-OD3a) <DW-i^ 



[0 0 3 71 (A«J0iJ2) Jiltf^yu3_;^05ay^ 

/'Co 

mmmm±»<o7Si^ loo /im 

W^i&mM 2 a Ogl: 3 0 fl \ 

i^(om^<omm3 o i i:^ii&mm.2 atcsTu. s; 

T;^3ywf >'SK<t:e* 5 KU/m 1 

NAD 7. 2 wt% 



WST-3 (l^t:{t^) 10. 5 wt% 

C2- (4-3-K7i=/W) -3- (2, 4--:^-h 
n73i— /W) -5- (2, 4 ^fW) - 

l^-/Wtfn y K>' 0. 2 wt% 

0 . 1 M y vK^SffSf p H 7 . 5 

P^mt^mM 2 b 2 0 n I 
^(Dm^nmWL2 0u 1 Sr^*aSM2 bfciSTU, 8: 

ifi\^z2-7^m^nm^ 4 KU/m 1 

v?r*7— ^ 2 KU/m 1 

d?y f-yUf n y k:^ O. 2 wt% 

0. IMyviSaWfft pH7. 5 
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5o M^^<0^/\^^- 

B 2 0 2 D 2 

3 0 6 1 2 0 

^± 5 ffih 



E 2 
2 

- 5 



F 2 



O*afa*5J;U^S0SS:tf ofco fflOitiSS** 5 6 0 nm-efo 

ai?Kv'-<>*>;^ : A 2 

(#) 6 

A 2 ; ^^m-iOiSM 2 a -^^3|B|.2gA 

C 2 ; SiJit^ 3 a :}o J: 2 b ->^3|43^A 

D 2 : aOjt^ 3 a X-U^yy >^ U, l^^tC«5|BF«!;SS 2 b 

E 2 ; 9 . K3|sf«]fSS2 b R}tm(D-^^m^M3 sl tcM 



HK-G6PDH-U 



F 2 

Slmg/dl 50 0.473 0.004 .2 

3 0 0mg/dl 50 0. 9 5 3 0. 0 1 0 1 

a) OD ; PiiitS 

[0 0 3 81 ( 3 ) Sik L /c«^<oaiJ^ 

aos^* : 

RJtm(DOD W^^'yl^^ A-B 

(A) 



(%) 



3 1 
5 3 



5 6 0 nmT*fll\ 3 0S!IS UT¥i^fiiS:*s5>^o 



0. 
0. 
0. 
0. 



6 9 5 

7 3 9 

8 4 8 

9 4 6 



(mg/d I) 
0 

10 0 
3 0 0 
5 0 0 

[0 0 3 9] (#%^ji) 

50Atm, 100/im. 1 8 8 /2 m(7)f^fe# y ^^^f'/U 

y^/\.j>.<r>W-^ (Y) irKJt* (X) coB3#^il. jjlTco 

t^o»9T*fco/Co P^)t«(7)ffliJ^ft«ti5 4 0 ninT*fo5 
Y50 (50/imJl75^y ^^^T'/U^'rf >'I^^) =115.022X50 
+1.999 V =0.9882 

Yioo (100 IX mlf:2J^y^>^ 7^/1^7 =115.070X 
100+8. 483 7 =0. 9880 



fflysiH]^ 1 0 ^tt«^ (%) 
S'JSSici 0 (%) 



<Jr>OD (B) 
0,298 
0.343 
0. 4 4 7- 
0.547 



0.397 
0.396 
0.401 
0.399 

Y188 (188 iimW-^-^) ^y^y'/^y ^ f^^) =116.532X 
188-1.515 V =0.9770 

(«) BiL^^mu U3210 5>^3t«tf 

[0 0 4 0] 4 ) Ife'^ IR^(7)Sy^ 

III 8 {Ctt: Lfc«8«(^5i^«Ttl*S:ffli/^Tifil4^^Kcoay^S: 

:^yfvy^^\^j>. (iSSmnS) S:ffli>fco 



3. 5 
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